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(54) CERAMIC DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To use a ceramic device for an 
electronic device and an electrical appliance in a bare state and 
improve its reliability, especially moisture resistance. 
SOLUTION: A ceramic device is coated with thin and fine film of a 
coating agent 4 whose wettability is inferior or excellent. Thus, since 
its porosity becomes smaller and the moisture in the air is hard to 
be adsorbed or absorbed in a ceramic layer 5, so that its apparent 
resistance can be prevented from deterioration and its moisture 
resistance be also improved greatly. 
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lapan Patent Office is not responsible for any 
iamages caused by the use of this translation. 

I. This document has been translated by computer. So the translation may not reflect the original precisely. 
> **** shows the word which can not be translated. 
5. In the drawings, any words are not translated. 



XAIMS 



Claim(s)] 

Claim 1] The ceramic element characterized by forming a coat in ceramic **** by the wettability bad coating agent. 
Claim 2] A wettability bad coating agent is a ceramic element according to claim 1 characterized by being made from 
i sol gel process, the alkoxide method, or the coprecipitation methods. 

Claim 3] The coat formed by the wettability bad coating agent is a ceramic element according to claim 1 characterized 
>y the amorphous thing. 

Claim 4] A wettability bad coating agent is a ceramic element according to claim 1 characterized by containing at least 
>ne or more of Si, aluminum, and Ti. 

Claim 5] The manufacture method of the ceramic element characterized by having applied the wettability bad coating 
gent to ceramic ****, and heat-treating at the temperature of less than 1000 degrees C. 

Claim 6] The manufacture method of the ceramic element characterized by cooling slowly after applying a wettability 
►ad coating agent to ceramic **** and heat-treating at the temperature of less than 1000 degrees C. 
Claim 7] The manufacture method of the ceramic element characterized by applying a wettability bad coating agent to 
he whole ceramic portion other than an electrode. 

Claim 8] The ceramic element characterized by forming a coat in ceramic **** by the wettability good coating agent. 
Claim 9] A wettability good coating agent is a ceramic element according to claim 8 characterized by being made 
rom a sol gel process, the alkoxide method, or the coprecipitation methods. 

Claim 10] The coat formed by the wettability good coating agent is a ceramic element according to claim 8 
haracterized by the amorphous thing. 

Claim 1 1] A wettability good coating agent is a ceramic element according to claim 8 characterized by containing at 
^ast one or more of Si, aluminum, and Ti. 

Claim 12] The manufacture method of the ceramic element characterized by having applied the wettability good 
oating agent to ceramic ****, and heat-treating at the temperature of less than 1000 degrees C. 
Claim 13] The manufacture method of the ceramic element characterized by cooling slowly after applying a 
/ettability good coating agent to ceramic **** and heat-treating at the temperature of less than 1000 degrees C. 
Claim 14] The manufacture method of the ceramic element characterized by applying a wettability good coating agent 
d the whole element containing an electrode. 

Claim 15] The ceramic element characterized by forming a coat by the wettability bad coating agent after forming a 
oat in ceramic **** by the wettability good coating agent. 

Claim 1 6] The manufacture method of the ceramic element characterized by having applied the wettability bad coating 
gent and heat-treating at the temperature of less than 1000 degrees C after applying the wettability good coating agent 
) ceramic **** and heat-treating at the temperature of less than 1000 degrees C. 

Claim 17] The manufacture method of the ceramic element characterized by having cooled slowly after applying the 
wettability good coating agent to ceramic **** and heat-treating at the temperature of less than 1000 degrees C, and 
ooling slowly after applying the wettability bad coating agent and heat-treating at the temperature of less than 1000 
egrees C. 

Claim 18] The manufacture method of the ceramic element characterized by having applied the wettability bad coating 
gent and heat-treating at the temperature of less than 1000 degrees C after applying the wettability good coating agent 
> ceramic **** and drying. 

Claim 19] The ceramic element characterized by forming a coat by the wettability good coating agent after forming a 
oat in ceramic **** by the wettability bad coating agent. 

Claim 20] The manufacture method of the ceramic element characterized by having applied the wettability good 
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coating agent and heat-treating at the temperature of less than 1000 degrees C after applying the wettability bad coating 
igent to ceramic **** and heat-treating at the temperature of less than 1000 degrees C. 

Claim 21] The manufacture method of the ceramic element characterized by having cooled slowly after applying the 
wettability bad coating agent to ceramic **** and heat-treating at the temperature of less than 1000 degrees C, and 
:ooling slowly after applying the wettability good coating agent and heat-treating at the temperature of less than 1000 
iegrees C. 

Claim 22] The manufacture method of the ceramic element characterized by having applied the wettability good 
:oating agent and heat-treating at the temperature of less than 1000 degrees C after applying the wettability bad coating 
igent to ceramic **** and drying. 



Translation done.] 
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DETAILED DESCRIPTION 



"Detailed Description of the Invention] 

;oooi] 

The technical field to which invention belongs] this invention relates to the ceramic element used by electronic 

equipment or the electrical machinery and apparatus, and its manufacture method. 

;0002] 

Description of the Prior Art] In order that electronic equipment and an electrical machinery and apparatus may realize 
niniaturization and multi-functionalization, semiconductor devices, such as IC and LSI, are used widely and the 
common electronic parts used for electronic equipment or an electrical machinery and apparatus in connection with it 
ire asked for a miniaturization and surface mounting correspondence in recent years. 

0003] Although the method of losing a case and resin paint from the composition of the conventional electronic parts, 
naking it only a naked element, and achieving a miniaturization, and the method of achieving a miniaturization by 
animating are examined in order to reply to these requests, since composition becomes complicated or reliability, 
especially resistance to humidity become bad, it is very difficult to constitute electronic parts only from a naked 
element. Then, although coat the naked element 1 with the thin film of a resin, glass is formed for coating or a diffusion 
ayer 3 in it or two or more layers coating is repeated for it again so that it may express with the cross section of 
irawing 5 in recent years, when the structure of an element is porous, it can be satisfied [ with neither of the methods ] 
)f reliability enough. 
0004] 

Problem(s) to be Solved by the Invention] Although various methods had been developed as the aforementioned 
:onventional example showed in order to secure conventionally the reliability of the electronic parts which consist of 
in element of the nakedness which **** of a ceramic exposed, it had the trouble that composition was complicated in 
my case, or it was inadequate. [ of reliability ] 

0005] this invention solves the aforementioned conventional trouble and it aims at obtaining the ceramic element 

vhich was excellent in reliability by the comparatively easy method. 

0006] 

Means for Solving the Problem] The ceramic element of this invention attains the early purpose by forming a coat in 
ceramic **** by the wettability bad coating agent or the wettability good coating agent (it is the meaning whether to 
;oak in it when the coating agent of a liquid contacts to a solid-state called ceramic **** as the "wettability" as used in 
he field of here.). 
0007] 

Embodiments of the Invention] According to this invention, a coating agent gathers only on the surface of an element, 
vithout crawling a coating agent on the surface of an element, and permeating the interior of an element, if a 
vettability bad coating agent is applied to a ceramic element, it is precise and a thin coat with a thickness of several 
nicrometers can be formed. Since the thickness of a coat is thin while being hard coming to receive the influence of the 
>pen air, especially humidity by forming a precise coat, a homogeneous and strong coat can be formed that neither a 
;rack nor distortion can enter easily at the time of formation of a coat, and even if it is the element of the nakedness 
vhich **** of a ceramic exposed, reliability can fully be raised. 

0008] Moreover, if a wettability good coating agent is applied to a ceramic element, a coat is formed and the porcelain 
tself can be covered micro from the interior so that the interior may be permeated from the front face of an element and 
he total-body-surface side of the open pore of porcelain may be worn. Moreover, since the thickness of the coat 
brmed of a wettability good coating agent is a very thin coat 1 micrometer or less, it can form a homogeneous and 
itrong coat that neither a crack nor distortion can enter easily at the time of formation of a coat, and even if it is a naked 
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element, it can fully raise reliability. 

0009] Furthermore, a wettability good coating agent is applied to a ceramic element as a under coat. If a wettability 
Dad coating agent is furthermore applied as an overcoat, while a coat also with precise interior of a ceramic porcelain 
dement and front face will be formed Since the role of the buffer coat which a ceramic layer with the coat formed of 
lie wettability good coating agent turns into a coat formed of a wettability bad coating agent and an interlay er of a 
ceramic element assembly, and eases the difference of both coefficient of thermal expansion is played and a strong coat 
:an be formed by homogeneity, It is further hard coming to receive the influence of the open air, especially humidity, 
md reliability can be raised by leaps and bounds. 

0010] Moreover, if a wettability bad coating agent is conversely applied to a ceramic element as a under coat and a 
wettability good coating agent is further applied as an overcoat, even if the crack is made on the wettability bad coating 
:oat formed in the front face of a ceramic porcelain element, a coat can be formed so that the crack may be fill uped 
vith a wettability good coating agent, and it is hard coming to receive the influence of the open air, especially 
lumidity, and reliability can be raised by leaps and bounds. 

001 1] moreover — although effect is taken from the state after dryness, it comes out homogeneously at first that neither 
i crack nor distortion can enter easily at the time of formation of a coat while being in an amorphous state and a 
wettability bad coating agent and a wettability good coating agent can form a strong coat, if crystallization starts — a 
;rack and distortion — entering — being easy — it is hard coming to obtain a homogeneous coat 

0012] BaC03, CaC03, and Ti02 are made to become the composition ratio of 0.995(Ba0.98calcium0.02) Ti03 as the 
1st component first. 99.2-mol %, (Operation gestalt 1) MnC03 as 0.3-mol % and a third component for Nb 205 as the 
>nd component 0.2-mol %, Cr 203 — as 0.1 -mol % and the 4th component - Si02 - 0.2-mol % - weighing capacity 
s carried out, a ball mill etc. mixes and grinds 40h, after drying, 2h temporary quenching is carried out at 900 degrees 
Z in air, a ball mill etc. mixes and grinds 50h again, and it is made for a mean particle diameter to be set to 1.0 
nicrometers or less In this way, an organic binder and organic solvents, such as a butyral system resin, are mixed to the 
)btained powder, it considers as the shape of a slurry, a green sheet with a thickness of about 10 micrometers is 
)btained by the sheet fabricating methods, such as a doctor blade method, and it cuts in a predetermined size. 
0013] Next, predetermined carries out the number-of-sheets laminating of the aforementioned green sheet, the invalid 
ayer of the lowest layer is formed, the internal electrode 6 of drawing 1 which consists of Pd etc. is formed by screen- 
tencil etc. on it, and the predetermined number-of-sheets laminating of the internal electrode 6 is carried out to the 
iforementioned green sheet by turns. In that case, an internal electrode 6 is printed so that it may result in the edge 
vhich counters by turns and is different from each other. And the predetermined number-of-sheets laminating of the 
iforementioned green sheet is carried out to the last, and it is pressurized and stuck by pressure, forming and heating 
he invalid layer of the best layer, and cuts in a predetermined configuration. Next, 4h degreasing temporary quenching 
s carried out at 800 degrees C in air, and 4h is calcinated at 1250 degrees C in air. Then, the external electrode paste 
vhich consists of Ag etc. is applied to the ends side which exposed the internal electrode to the different edge by turns, 
nd it calcinates at 800 degrees C in air for 10 minutes. Next, after the resist which consists of an organic resin etc. is 
pplied, dry for 5 minutes at 150 degrees C, applying the wettability bad coating agent 4 containing a silicon atom (Si) 
o the external electrode 7 aforementioned portion, and drying for 5 minutes at 150 degrees C, for example, being 
mmersed into organic solvents, such as toluene, and removing the resist of external electrode section, it calcinates for 5 
ninutes at 500 degrees C. Next, solder plating 8 is given to nickel plating pan by the electrolytic decomposition process 
m the aforementioned external electrode. 

0014] Thus, the result of the initial property of the obtained laminating ceramic electronic parts and a reliability trial is 
hown in the sample numbers 1-5 of (Table 1). Moreover, drawing 1 is the cross section showing the composition of 
he laminating ceramic electronic parts of this operation gestalt. For the coat in which 4 was formed of the wettability 
»ad coating agent in drawing 1 , and 5, as for an internal electrode and 7, a ceramic layer and 6 are [ an external 
lectrode and 8 ] deposits. 
0015] 
Table 1] 
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0016] About the electrical property of (Table 1), when 0.1mA current was passed for 1kHz the electrostatic capacity 
ind the element of the aforementioned ceramic electronic parts, voltage VO.lmA impressed to the ends of an element 
vas shown. Moreover, in the case of the load test in **, in the case of 85 degrees C, 85%RH, rated voltage, the rate of 
change of 1000 hours after, and the heat cycle test, the conditions of a reliability trial showed the rate of change after - 
tO degrees C - 85 degrees C and 200 cycles. No.21 are the conventional example. 

0017] In addition, the number of laminatings of an internal electrode of the configuration of the laminating ceramic 
electronic parts shown with this operation gestalt is ten layers by 5.5 types of W5.70 mmxD5.00 mmxT2.00mm. 
0018] As shown above, according to this operation gestalt, reliability is remarkably improvable by forming a coat by 
he wettability bad coating agent. 

0019] (Operation gestalt 2) the organic binder which consists of PVA etc. after a ball mill's etc. mixing and grinding 
tOh of fine particles of the composition shown with the aforementioned operation gestalt 1 , carrying out 2h temporary 
[uenching at 900 degrees C in air after drying, and a ball mill's etc. mixing and grinding 20h again and drying — lOwt 
s)% — it adds, and after corning, it fabricates to outer-diameter lOphi and disc-like [ with a thickness of It ] Next, 4h 
iegreasing temporary quenching is carried out at 800 degrees C in air, and 4h is calcinated at 1250 degrees C in air. 
Then, the electrode paste which becomes both flat surfaces from Ag etc. is applied by screen-stencil etc., and it 
calcinates at 800 degrees C in air for 10 minutes. Next, the wettability good coating agent containing an aluminum 
itom (aluminum) is applied, and it calcinates for 5 minutes at 600 degrees C. Next, lead wire 12 is attached with the 
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solder 13 of drawing 2 etc., for example, sheathing paint is carried out by the resins 11, such as epoxy. 
0020] Thus, the result of the reliability trial of the obtained ceramic electronic parts is shown in the sample numbers 6- 
10 of (Table 1). Moreover, drawing 2 is the cross section of this operation gestalt. In drawing 2 , the ceramic layer in 
^vhich 2 has an electrode and the coat formed of the coating agent with wettability sufficient [ 10 ], and 1 1 are 
sheathing paint. 

0021] As shown above, according to this operation gestalt, reliability is remarkably improvable by forming a coat by 
lie wettability good coating agent. 

X)022] (Operation gestalt 3) The electrode paste which becomes the sintered compact shown with the aforementioned 
operation gestalt 2 from Ag etc. is applied by screen-stencil etc., and it calcinates at 800 degrees C in air for 10 
ninutes. Next, the wettability good coating agent containing aluminum is applied, and it calcinates for 5 minutes at 500 
degrees C. After apply the resist which becomes electrode 2 portion for example, from an organic resin etc., drying for 
5 minutes at 150 degrees C, applying the wettability bad coating agent which contains aluminum after that, and drying 
for 5 minutes at 150 degrees C, for example, being immersed into organic solvents, such as Elton, and removing the 
*esist of electrode section, it calcinates for 10 minutes at 400 degrees C. Next, lead wire 12 is attached with the solder 
13 of drawing 3 etc. 

0023] Thus, the result of the reliability trial of the obtained ceramic electronic parts is shown in the sample numbers 
[ 1-15 of (Table 1). Moreover, drawing 3 is the cross section of this operation gestalt. The ceramic layer in which 10 
las the coat formed of the wettability good coating agent in drawing 3 , and 4 are the coats formed of the wettability 
:>ad coating agent. 

0024] (Operation gestalt 4) The electrode paste which becomes the sintered compact shown with the aforementioned 
>peration gestalt 2 from Ag etc. is applied by screen-stencil etc., and it calcinates at 800 degrees C in air for 10 
ninutes. Next, the wettability bad coating agent containing Si is applied, and it calcinates for 5 minutes at 400 degrees 
2. After apply the resist which becomes electrode 2 portion of drawing 4 for example, from an organic resin etc., 
Irying for 5 minutes at 150 degrees C, applying the wettability good cpating agent which contains Si after that, and 
irying for 5 minutes at 150 degrees C, for example, being immersed into organic solvents, such as toluene, and 
emoving the resist of electrode section, it calcinates for 30 minutes at 500 degrees C. Next, lead wire 12 is attached 
vith solder 13 etc., for example, sheathing paint is carried out by the resins 1 1, such as epoxy. 

0025] Thus, the result of the reliability trial of the obtained ceramic electronic parts is shown in the sample numbers 
16-20 of (Table 1). Moreover, drawing 4 is the cross section of this operation gestalt. The ceramic layer in which 10 
las the coat formed of the wettability bad coating agent in drawing 4 , and 4 are the coats formed of the wettability 
*ood coating agent. 
0026] 

Effect of the Invention] A coating agent gathers only on the surface of an element, without crawling a coating agent on 
he surface of an element, and permeating the interior of an element, if a wettability bad coating agent is applied to 
ceramic **** like the operation gestalt 1 according to this invention as shown above, it is precise and a thin coat with a 
hickness of several micrometers can be formed. Since the thickness of a coat is thin while being hard coming to 
eceive the influence of the open air, especially humidity by forming a precise coat, a homogeneous and strong coat can 
)e formed that neither a crack nor distortion can enter easily at the time of formation of a coat, and even if it is a naked 
element, reliability can fully be raised. 

0027] Moreover, if a wettability good coating agent is applied to ceramic **** like the operation gestalt 2, a coat is . 
brmed and the ceramic porcelain itself can be covered micro from the interior so that the interior may be permeated 
Tom the front face of an element and all the front faces of the open pore of ceramic porcelain may be worn. Moreover, 
;ince the thickness of the coat formed of a wettability good coating agent is a very thin coat 1 micrometer or less, a 
lomogeneous and strong coat can be formed that neither a crack nor distortion can enter easily at the time of formation 
)f a coat, and even if it is a naked element, while fully being able to raise reliability, since distortion of a crack etc. 
ends to enter, even if the coat formed of the coating agent does not use a resist etc., it can be soldered in the large 
>ortion of the difference of 

0028] Furthermore, a wettability good coating agent is applied to ceramic **** as a under coat like the operation form 
S. If a wettability bad coating agent is furthermore applied as an overcoat, while a coat also with precise interior of a 
-eramic porcelain element and front face will be formed Since the role of the buffer coat which a ceramic layer with the 
*oat formed of the wettability good coating agent turns into a coat formed of a wettability bad coating agent and an 
nterlayer of a ceramic element assembly, and eases the difference of both coefficient of thermal expansion is played 
ind a strong coat can be formed by homogeneity, It is further hard coming to receive the influence of the open air, 
specially humidity, and reliability can be raised by leaps and bounds. 
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[0029] Conversely, a wettability bad coating agent is applied to ceramic **** as a under coat like the operation gestalt 
4. When a wettability good coating agent is furthermore applied as an overcoat, by the wettability bad coating agent 
Since the coat formed of a wettability good coating agent buries those defects even if the formed coat has defects, such 
as a crack, a coat precise as a whole will be formed, it is hard coming to receive the influence of the open air, especially 
humidity, and reliability can be raised by leaps and bounds. 

[0030] moreover, although a wettability bad coating agent and a wettability good coating agent take effect from the 
state after dryness, come out homogeneously at first that neither a crack nor distortion can enter easily at the time of 
formation of a coat while being in an amorphous state and can form a strong coat If the difference of a coefficient of 
:hermal expansion with conductive connection material, such as a metal component, solder, etc. which are used, other 
nembers, for example, electrode, used for electronic parts, the resinous principle used for paint, a ceramic element 
issembly, etc. becomes large, a crack and distortion will become easy to enter by the cooling process after heat 
xeatment of a coating agent. Therefore, the outstanding coat with the distorted one where a cooling rate is slower 
^vhich is not is obtained. 

0031] Reliability is remarkably improvable by applying a wettability good coating agent according to this operation 
gestalt, as shown above, or applying a wettability bad coating agent. Although the coating agent could be made also by 
nethods other than a sol gel process, the alkoxide method, and a coprecipitation method, as what can form a 
lomogeneous and strong thin coat that neither a crack nor distortion can enter easily, only the above-mentioned method 
■vas effective at the time of formation of a coat. 

0032] Moreover, although only aluminum and Si are shown as a mineral constituent about the component of a coating 
igent, if it has a property equivalent to these, it will not matter anything. 

0033] Moreover, although the heat treatment temperature of a coating agent was [ that neither a crack nor distortion 
:an enter easily in the range with an amorphous coating agent ] the most effective, in the temperature field in which 
crystallization of 1000 degrees C or more starts, it checked that an effect faded that a crack and distortion tend to enter. 
0034] By using a wettability bad coating agent and a wettability good coating agent in the amorphous state, as shown 
ibove, reliability, especially resistance to humidity were able to be improved remarkably. As shown above, effect 
;ufficient by the method with an easy this invention is acquired, and the practical effect is very large. 



Translation done.] 
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DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing 1] The cross section of the ceramic electronic parts in the 1st operation gestalt of this invention 
Drawing 2] The cross section of the ceramic electronic parts in the 2nd operation gestalt of this invention 
Drawing 3] The cross section of the ceramic electronic parts in the 3rd operation gestalt of this invention 
Drawing 4] The cross section of the ceramic electronic parts in the 4th operation gestalt of this invention 
Drawing 5] The cross section of the conventional ceramic electronic parts 
Description of Notations] 
I Electrode 

[ Coat Formed of Wettability Bad Coating Agent 

,0 Ceramic Layer with Coat Formed of Wettability Good Coating Agent 
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